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PAPER MACHINE 
Technical field 

5 The present invention relates to a paper machine for continuous 
production of paper in a paper web, which paper machine com- 
prises a translation device for translation of a tool above a sur- 
face, particularly a paper web. The tool may be any tool, but the 
translation device according to the present invention is particu- 
10 larly designed for a cutting tool such as a jet nozzle. 

Description of the prior art 

Within many areas there is a need to perform a linear motion. 

15 The linear motion may be accomplished in many ways. One area 
within which it is desirable to perform a linear motion is in paper 
manufacturing. In paper mills paper is produced at high speed in 
a paper machine. The paper machine has a plurality of rolls 
through which a paper web runs. The paper web is started in a 

20 section of the paper machine in which paper pulp is spread on a 
wire. The wire, which in principal constitutes a net, runs in an 
endless loop. When the paper pulp is on the wire, water is al- 
lowed to drain from the paper pulp to such an extent that the 
paper web becomes self supporting. Thus, after the paper web 

25 has left the wire, it is self supporting and after having left the 
wire, the paper web runs through a number of treatment steps 
comprising pressing, drying and coating. The paper web is 
transported through the machine by travelling through a number 
of so called nips, which are constituted by rolls which are ar- 

30 ranged adjacently to each other. The paper web runs with a high 
speed through the machine, usually with a speed of from several 
hundreds to a few thousand meters per minute. Due to the high 
speed, small disturbances may cause the paper web to break. 
Such disturbances may for example be due to different drive 

35 speeds in two nips following after each other, that the paper web 
for some reason locally has a lower strength than the surround- 
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ing paper web or that some part of the paper web for some rea- 
son is stuck in some part of the paper machine. Due to the high 
speed of the paper web, large amounts of paper will rapidly go 
wrong at a break on the paper web. 

5 

In paper machines there is usually arranged a so called travel- 
ling tail threader in connection with the wire section. The travel- 
ling tail threader is arranged to immediately cut the paper web to 
a desired width in case of a break on the paper web. Due to the 

10 high speed of the paper web, cutting of the paper web should be 
done as soon as possible after the break on the paper web. The 
paper web may be cut off on a plurality of different places in the 
machine. The fields of application of tail threaders may be di- 
vided in two different main types, namely use for a wet paper 

15 web and use for a dry paper web. A first type of travelling tail 
threaders are nozzles which use a water jet at medium pressure 
to cut off the paper. Other types of tail threaders are knife tail 
threaders, which use a knife, radial sword tail threaders, which 
use a sword blade and water jet tail threaders, which use water 

20 under high pressure. 

The travelling tail threaders which are used in existing paper 
machines comprise a translation device in the form of a girder 
with a carriage which is arranged to move along the girder. The 

25 girder is arranged perpendicularly to the paper web. A tool is 
arranged moveable along the girder in order to make it possible 
to cut off the paper web in different positions perpendicularly to 
the paper web. Usually, a first travelling tail threader is arranged 
at the end of or directly after the wire in order to make it possi- 

30 ble to handle breaks in all positions in the machine. 

The environment at paper machines and particularly close to the 
wire is warm and moist and may also be alkaline. With the pres- 
ent travelling tail threaders it occurs that paper pulp which is 
35 present in the air around the paper machine, is stuck on the 
girder. After a while the paper pulp on the girder may drop down 



WO 2005/088010 



3 



PCT/SE2005/000376 



on the paper web and cause the paper web to be locally thicker 
or thinner. There is a risk that the paper web due to being lo- 
cally thicker or thinner is stuck in some part of the paper ma- 
chine. This is the case in particular if there is a coater in the pa- 
5 per machine. In such a case there is a risk for the paper web to 
be stuck in the coater. In some paper machines attempts have 
been made to solve this problem by heating the lower side of the 
girder so that no condensation occurs on the girder. This has 
been achieved for example with steam pipes which lead steam 
10 within the girder in order to heat the girder in this way. Despite 
heating the problem partly remains. 

Another problem with the present travelling tail threaders is that 
it is relatively cumbersome to perform service on the tail 
15 threader as the whole girder usually has to be removed in order 
to make it possible to perform service on it. This often requires 
the paper production to be shut down during the work. 

There are many other applications for a translation device in pa- 
20 per machines. They are, for example, useful for the movement 
of measuring sensors over the paper web or for the handling of 
drapery devices which are used to shut off different parts of the 
paper machine from the surrounding world. 

25 There are also other applications apart from the technical field 
of paper machines wherein a need exists for a simple translation 
device. Examples on such applications are spray painting arm, 
picking arm, feeding arm and lifting arm. Today many of the ex- 
emplified duties are performed by robots, but in case the desired 

30 movement is a linear movement it may be performed by a 
translation device. 

Thus, there is a need for a linear translation device which is 
adapted for a tool such as, e.g., a jet nozzle which solves at 
35 least some of the above problems. 
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Summary of the invention 

One object of the present invention is to provide a paper ma- 
chine with a linear translation device for a tail threader in a pa- 
5 per machine which solves at least one of the problems with the 
prior art. 

Another object of the present invention is to provide a paper 
machine with a translation device which achieves translation of 
10 a holder without causing problems with drop of paper pulp on 
the paper web in a paper machine. 

Another object of the present invention is to provide a paper 
machine with a robust and reliable translation device which may 
15 rapidly move a holder. 

Still another object of the present invention is to provide a paper 
machine, having a translation device which solves at least some 
of the problems with the present paper machines. 

20 

Still another object of the present invention is to provide a use 
of the translation device in a paper machine. 

At least one of these objects is achieved with a paper machine 
25 and the use according to the independent claims. Further ad- 
vantages are achieved with the features in the dependent 
claims. 

A paper machine according to the invention for continuous pro- 
30 duction of paper in a paper web and a plurality of drivable rolls 
for controlling the paper web, comprises a translation device for 
transfer of a means essentially perpendicular to the paper web, 
which translation device comprises a motor, a holder for the 
means and a attachment device. The paper machine is charac- 
35 terised in that the translation device comprises at least a first 
arm, which is attached to the attachment device turnable around 
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a first axis of rotation and arranged to be turned by the motor, 
and a second arm, which is arranged turnable around a second 
axis of rotation, at a distance from the first axis of rotation, me- 
chanically coupled to the first arm and mechanically coupled to 
5 be turned by the turning of the first arm in relation to the at- 
tachment device. The holder is arranged turnable around a third 
axis of rotation, at a distance from the second axis of rotation, 
on the second arm and mechanically coupled to be turned by the 
turning of the second arm in relation to the first arm, and 
10 wherein the mechanical couplings and distances between the 
axes of rotation are arranged in such a way that the turning of 
the first arm by the motor essentially results in a translation of 
the holder in relation to the attachment device. 

With a paper machine according to the invention fast and reli- 
able translation of the holder is achieved. By translation is in 
this application meant linear movement without turning. In a 
folded in position the arms may be completely at the side of the 
paper web. In the folded in position there is, thus, no risk for 
paper pulp to fall down from the arm onto the paper web and 
thereby cause a stop. In the folded in position the risk for paper 
pulp to be stuck on the arm is also almost non-existent. Thus, 
the risk for paper pulp, which can fall down from the arm when 
the arm is folded out, to be present is very small. If there would 
be paper pulp on the arm after all and it would fall down the pa- 
per pulp would fall down on the part of the paper web that is to 
be cut away. 

Preferably, the second arm is turnably arranged in the first arm. 
30 Thus, only two arms exist. It is, however, of course possible to 
have more than two arms. Thus, the second arm may be me- 
chanically coupled to the first arm by a third arm and a fourth 
arm, wherein the third arm is arranged on the first arm turnable 
around a fourth axis of rotation at a distance from the first axis 
35 of rotation, wherein the fourth arm is arranged on the third arm 
turnable around a fifth axis of rotation at a distance from the 
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third axis of rotation, and wherein the second arm is turnably 
arranged on the fourth arm. It is of course more technically 
complicated to have more than two arms, but an advantage may 
be that the total length on the folded in translation device is 
5 smaller with more arms. A man skilled in the art realises that it 
is of course possible to arrange any number of arms after each 
other, but that it has to be an even number in order to achieve a 
linear motion. 

10 In this description the arms are turnably attached to each other, 
turnable around axes of rotation, which might be arranged in the 
ends of the arms. Alternatively, the axes of rotation may be ar- 
ranged at a distance from the ends of the arms. 

15 The desired mechanical coupling may be achieved in many 
ways. According to a first alternative a first wheel with a central 
axis is fixed to the attachment device in such a way that the 
central axis of the first wheel corresponds to the first axis of ro- 
tation, and wherein a second wheel with a central axis is turna- 

20 bly arranged in the first arm and arranged fixed to the second 
arm in such a way that the central axis and axis of rotation of 
the second wheel corresponds to the second axis of rotation, 
and wherein a first transfer means is arranged between the first 
and the second wheel, in such a way that said mechanical cou- 

25 pling between the motion of the second arm and the motion of 
the first arm is achieved. 

In a corresponding way a third wheel may be arranged fixed to 
the first arm so that the axis of symmetry of the third wheel cor- 

30 responds to the second axis of rotation, and wherein a fourth 
wheel is turnably arranged in the second arm and arranged fixed 
to the holder in such a way that the axis of symmetry of the sec- 
ond wheel corresponds to the third axis of rotation, and wherein 
a second transfer means is arranged between the third wheel 

35 and the fourth wheel, in such a way that said mechanical cou- 
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pling between the motion of the holder and the motion of the 
second arm is achieved. 

By central axis for a wheel is in this description meant an axis 
5 around which the wheel is rotationally symmetric. 

The use of wheels to transfer turning between the arms and to 
the holder it is favourable to use wheels in some form as it is a 
component that can be bought relatively cheap. It is, however, 

10 possible to achieve the desired mechanical coupling also in 
other ways. An alternative is to arrange a hydraulic coupling 
between the movement of the first arm and the movement of the 
second arm. The movement of the first arm may for this purpose 
affect a first cylinder which is hydraulically coupled to a second 

15 cylinder, wherein the first cylinder has twice as large surface as 
the second cylinder. 

In case that transfer means are arranged between wheels the 
transfer means may be rotational rods, lines, chains or belts. 
20 The material in the transfer means may be any material that are 
used and that will be used in such transfer means. 

At least one of the transfer means may be a turning rod. There 
are two angled cogwheels arranged on the turning rod which 
25 each interact with one of the wheels between which the turning 
rod is arranged to transfer turning, which wheels also are angled 
cogwheels. 

In order to achieve the desired movement of the second arm the 
30 first wheel may have a diameter being twice as large as the di- 
ameter of the first wheel. Furthermore, the fourth wheel may 
have a diameter twice as large as a diameter of the third wheel. 
In the case of the turning rod the angled cogwheels on the turn- 
ing rod may be equally large. In this way the desired gearing is 
35 achieved. 
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The mechanical coupling may also be achieved with link arms. 
The link arms must in this case be arranged on sufficiently long 
link arms so that the desired movements are achieved. A man 
skilled in the art being placed at this problem may easily achieve 
5 the desired movement with link arms. The first link arm may for 
this purpose be arranged between the attachment device and 
the second arm for providing said mechanical coupling to the 
other arm. 

10 The axes of rotation are preferably essentially parallel to each 
other. In this way an predictable movement in the plane is 
achieved. 

The distance between the first axis of rotation and the second 
15 axis of rotation is preferably as large as the distance between 
the second axis of rotation and the third axis of rotation. A linear 
motion is most easily achieved if this relation is fulfilled. 

At least one of the first arm and the second arm may have a 
20 length axis which is essentially perpendicular to the axes of ro- 
tation. 

The translation device in a paper machine according to the in- 
vention has a number of application areas. It may, for example, 
25 be used to hold a spray nozzle in the paper machine which 
manufactures a paper web being lead through a number of rolls 
during the manufacturing. 

A measuring sensor or a cutting tool may be arranged in the 
30 holder. 

The different features that have been described above may 
where applicable be combined arbitrarily in the same embodi- 
ment. 

35 
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Preferred embodiments of the invention will now be described 
with reference to the appended drawings. On the different 
drawings corresponding features have been provided with the 
same reference numerals. 

5 

Short description of the drawings 

Fig 1 shows schematically a part of a paper machine in which a 
linear translation device according to the prior art is arranged. 

0 

Fig 2 shows schematically the part of the paper machine in Fig 2 
where the linear translation device has been replaced with a lin- 
ear translation device according to the invention. 

5 Fig 3 shows in larger detail a linear translation device according 
to a first embodiment of the present invention where the transfer 
of the turning movements is performed using lines. 

Fig 4 shows in larger detail a linear translation device according 
to a second embodiment of the present invention where the 
transfer of the turning movements is performed using turning 
rods. 

Fig 5 shows in larger detail how the motor drives the movement 
of the first arm. 

Fig 6 shows schematically how the first arm alternatively may be 
driven by a hydraulic cylinder or some other linear device. 

Fig 7 shows schematically a translation device according to the 
invention having four arms. 

Fig 8 shows in principal a translation device according to the in- 
vention in which the turning movements are transferred using 
link arms. 
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Description of preferred embodiments 

Fig 1 shows a part of a paper machine according to the prior art. 
5 In paper machines paper pulp is spread on a wire 64, on which it 
is allowed to dry so that it becomes a self supporting paper web 
4. The paper web is then carried by rolls 5. In some cases there 
is also arranged an upper wire being in contact with the paper 
pulp. The paper pulp is in such cases arranged between the up- 
10 per wire and the lower wire. The wire or the wires are carried by 
rolls 5. After the paper web 4 has left the wire 64 it runs through 
different treatments. After the wire part there is arranged a tail 
threading device 10 in the form of a girder 11 and a spray noz- 
zle 12 which is arranged to output a liquid jet. 

15 

In Fig 2 the same part of the same paper machine as in Fig 1 is 
shown, in which the girder has been replaced by a tail threading 
device comprising a translation device 13 according to the in- 
vention, on which translation device there is arranged a jet noz- 
20 zle 14 for cutting off the paper web 4. The translation device will 
now be described in larger detail below. The jet nozzle ejects a 
medium in a jet. The medium may, for example, be pressurised 
air or pressurised water. 

25 In Fig 3 a translation device 13 according to the invention is 
shown. In Fig 3a the translation device 13 is shown from a first 
side while it in Fig 3b is shown from a second side. The transla- 
tion device comprises a motor 15, a holder 16, a attachment de- 
vice 17, a first arm 18 and a second arm 19. The motor 15 may 

30 be any type of motor but is preferably an electric motor or an air 
motor. The motor 15 is provided with a first cogwheel 21, shown 
in larger detail in Fig 5, for driving the first arm 18. The first arm 
18 is for the purpose coupled to a second cogwheel 22, shown 
in larger detail in Fig 5. The motor 15 may thereby turn the first 

35 arm 18 by turning the second cogwheel 22 by means of the first 
cogwheel 21. The first arm 18 turns around a first axis of rota- 
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tion 23. As is shown more clearly in Fig 5 the first arm is sus- 
pended in such a way that it may be turned around a pin 25. 

A first wheel 24 is fixed in relation to the attachment device so 
5 that the central axis of the first wheel corresponds to the first 
axis of rotation 23. By central axis for a wheel is in this descrip- 
tion meant the axis around which the wheel is rotationally sym- 
metric. In the figure the first wheel 24 is arranged on the pin 25. 
It is however possible to arrange the first wheel 24 fixed in rela- 

10 tion to the attachment device without arranging the first wheel 
24 on the pin 25 as is shown in the figure. A second wheel 26 is 
arranged turnable around a second axis of rotation 28 in the 
second end of the first arm 18. The second wheel is mounted in 
bearings in and runs through the first arm 18. The second arm 

15 19 is fixed in relation to the second wheel 26. A third wheel 27 is 
fixed in relation to the first arm 18. The central axis of the third 
wheel 27 coincides with the second axis of rotation 28 and thus 
with a central axis of the second wheel. 

20 The holder 16 is together with a fourth wheel 29 turnably ar- 
ranged on the second arm. The holder 16 and the fourth wheel 
29 are turnable around a third axis of rotation 33. A first transfer 
means 31 is arranged between the first wheel 24 and the second 
wheel 26 for transfer of turning movements between the first 

25 wheel 24 and the second wheel 26. A second transfer means 32 
is arranged between the third wheel 27 and the fourth wheel 29 
for transfer of turning movements between the third wheel 27 
and the fourth wheel 29. The distance between the first axis 23 
of rotation and the second axis 28 of rotation is as large as the 

30 distance between the second axis 28 of rotation and the third 
axis 33 of rotation. 



35 



The wheels that have been mentioned above may be arranged 
in a plurality of ways. Those wheels that are turnably arranged 
may for example be arranged on an axle. 
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The transfer means 31, 32, for transfer of turning movements 
between the wheels 24, 26, 27, 29, are adapted to the wheels. 
According to a first embodiment the wheels 24, 26, 27, 29 are 
line wheels and the transfer means 31, 32 are lines. To prevent 
5 the lines from slipping on the line wheels, the lines may be at- 
tached to the line wheels 24, 26, 27, 29. To allow sufficiently 
large turning, the lines 31, 32 may be arranged to run more than 
one turn around the line wheels 24, 26, 27, 29 which is more 
clearly shown in Fig 5 and Fig 6. The lines may be any kind of 
10 lines. For example, the lines may be steel lines, or lines of syn- 
thetic fibres such as e.g., Dyneema®. 

According to a second embodiment of the transfer means 31, 
32, they are V-belts and the wheels 24, 26, 27, 29 are adapted 

15 for V-belts. The risk for V-belts to slip on the wheels 24, 26, 27, 
29, is considerably smaller which means that it is not necessary 
to fasten the V-belts 31, 32, in the wheels 24, 26, 27, 29. A dis- 
advantage with V-belts is that the resistance is larger. The V- 
belts may be any type of V-belts available on the market. The V- 

20 belts may, for example, be made of metal or be metal reinforced 
rubber belts. 

According to a third embodiment of the transfer means 31, 32, 
they are chains and the wheels 24, 26, 27, 29, are chain wheels. 
25 With chains and chain wheels the risk for slip is relatively small 
if the chain is kept under sufficient strain. 

According to a fourth embodiment of the transfer means 31, 32, 
they are cog belts and the wheels 24, 26, 27, 29 are cogwheels. 
30 With cog belts and cogwheels the risk for slipping is also rela- 
tively small if the cog belt is kept under sufficient tension. 

Common for all the described embodiments of the transfer 
means 31, 32, is that the wheels 24, 26, 27, 29, have different 
35 size in pairs. The first wheel 24 has twice as large diameter as 
the second wheel 26 and the fourth wheel 29 has twice as large 
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diameter as the third wheel. This will lead to the wheels being 
turned differently large angles when the motor 15 drives the first 
arm 18. 

5 Also common for the described embodiments of the transfer 
means 31, 32, is that they might be doubled so that there are 
two transfer means between each pair of wheels 24, 26, 27, 29. 
This decreases the risk for operation disturbances. 

10 In Fig 3a a control unit 44 is also shown, which is arranged to 
control the operation of the motor 15. The control unit 44 has a 
control signal input for receipt of a signal indicating to which po- 
sition the holder 16 is to be moved. The control unit is also cou- 
pled to a position sensor 45 which outputs a signal indicating 

15 the position of the holder 16. The position sensor is a laser dis- 
tance meter and is arranged fixed on the attachment device 17. 

In the following the operation of the translation device according 
to the invention will be described. In Fig 3 the translation device 

20 13 is shown in three different positions; During operation of the 
translation device 13 the motor 15 drives the first arm 18 to be 
turned to the middle position shown in Fig 3. As the first wheel 
24 is still the first transfer means will affect the second wheel 26 
to turn. As the first wheel 24 is twice as large as the second 

25 wheel 26, the second wheel 26 and the second arm 19 will turn 
twice as large angle but in the opposite direction compared with 
the first arm 18. Furthermore, the third wheel 27 will affect the 
second transfer means. As the fourth wheel 29 is twice as large 
as the third wheel 27, the fourth wheel 29 and thus also the 

30 holder 16 to turn half the angle but in the opposite direction 
compared with the second arm 19. Thus, the holder 16 will not 
be turned in relation to the attachment device 17 when the motor 
15 drives the first arm 18 to turn. As the distance between the 
first axis 23 of rotation and the second axis 28 of rotation is as 

35 long as the distance between the second axis 28 of rotation and 
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the third axis 33 of rotation, the holder will move linearly when 
the first arm is turned. 

Fig 4 shows in larger detail a translation device 13 according to 
5 a second embodiment of the present invention, wherein the 
transfer of the turning movements is performed using turning 
rods 34. The parts of the translation device that are common for 
the first and the second embodiment have the same reference 
numerals, while the details that are unique for the second em- 

10 bodiment have their own reference numerals. Only the parts that 
distinguishes this embodiment from the first embodiment will be 
described. In the second embodiment a first angled cogwheel 35 
is arranged fixed in relation to the attachment device 17. A sec- 
ond angled cogwheel 36 constitutes together with the first an- 

15 gled cogwheel a first angled gear 37. The turning rod 34 is in 
one end arranged fixed together with the second angled cog- 
wheel 36 and in the other end arranged fixed with a third angled 
cogwheel 39. The third angled cogwheel constitutes together 
with a fourth angled cogwheel 40 a second angled gear 41. The 

20 fourth angled cogwheel 40 is arranged on the same second axis 
of rotation as the second arm 19, which has been described in 
connection with the first embodiment. The gear ratios in the first 
angled gear 37 and the second angled gear 40 are chosen so 
that the second arm 19 moves with an angular velocity being 

25 twice as high as the angular velocity of the first arm 18 when the 
first arm 18 is turned around the first axis of rotation. Further, 
the angled cogwheels 35, 36, 39, 40 are arranged so that the 
second arm 19 is turned in the opposite direction compared with 
the turning of the first arm 18. The angled gears are not shown 

30 in larger detail as a man skilled in the art easily may arrange 
them correctly guided by the given description. In the figure is 
shown only how turning of the second arm 19 in relation to the 
first arm 18 may be achieved with angled gears. A man skilled in 
the art may easily arrange angled gears to achieve rotation of 

35 the holder in relation to the second arm 19. Instead of angled 
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gears worm gears may be used to transfer turning movements to 
the rotation rod 34. 

During operation of the translation device according to the de- 
5 scribed second embodiment, the arms will move in the corre- 
sponding way as has been described in connection with the first 
embodiment, with the only difference that the rotational move- 
ment is provided with turning rods 34. 

10 Fig 5 shows in larger detail how the motor drives the motion of 
the first arm. The motor 15 is arranged on the attachment device 
17. The motor 15 is connected to a gear 42 from which there 
comes a drive axle with the first cogwheel 21, which drives the 
second cogwheel 22 which is arranged fixed on the first arm 18. 

15 The first wheel 24 is arranged fixed on a part of the attachment 
device 17 which runs through the centre of the main cogwheel 
43. In the figure an alternative position sensor 46 is also shown 
in the form of an angular sensor which measures the angle be- 
tween the attachment device 17 and the first arm 18. The infor- 

20 mation from the angular sensor 46 must be translated to a posi- 
tion by the control unit 44. 

Fig 6 shows schematically how the first arm 18 alternatively may 
be driven by a hydraulic cylinder 47. The components in Fig 6 

25 which corresponds to Fig 3 have the same reference numerals. 
The hydraulic cylinder 47 replaces the motor 15 and drives the 
first arm 18 to turn around the first axis of rotation. The hydrau- 
lic cylinder 47 is in turn driven by a hydraulic pump 48 which is 
controlled by the control unit 44. In Fig 6 is also shown a turning 

30 device 51 on which the attachment device is fastened. By means 
of the turning device 51 the translation device may be rotated 
for translation of the holder 16 in different directions. The hy- 
draulic cylinder 47 may be replaced with some other sort of lin- 
ear device. 

35 
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In Fig 7 a translation device 13 with four arms is shown sche- 
matically. The second arm 19 is mechanically coupled to the 
first arm 18 using a third arm 49 and a fourth arm 50, wherein 
the third arm is arranged on the first arm 18 turnable around a 
5 fourth axis of rotation 60 at a distance from the first axis of rota- 
tion 23, wherein the fourth arm 50 is arranged on the third arm 
49 turnable around a fifth axis of rotation 61 at a distance from 
the third axis of rotation, and wherein the second arm 19 is 
turnably arranged on the fourth arm 50. 

10 

In Fig 8 it is shown schematically how the mechanical couplings 
may be provided using link arms. In the figure only parts which 
are unique for this embodiment are shown. The first arm 18 is 
rotatably attached to the attachment device 17 and is turnable 

15 by means of a motor which is not shown in this figure. A second 
arm 19 is turnably attached to the first arm 18. A holder 16 is 
turnably arranged on the second arm 19. A first link arm 52 is 
arranged on the holder 16 and a first junction on the first arm 
between the attachment device 17 and the attachment point of 

20 the second arm 19 in the first arm 18. A second link arm 53 is 
arranged between the attachment device 17 and a second junc- 
tion on the first link arm 52. A third link arm 54 is arranged be- 
tween the attachment device 17 and a third junction on the first 
link arm 52. The first junction is arranged between the second 

25 junction and the third junction. With a translation device ac- 
cording to this embodiment a translation of the holder is pro- 
vided when the first arm 18 is rotated in relation to the attach- 
ment device. 

30 The present invention is not limited to the embodiments de- 
scribed above. A man skilled in the art may modify the embodi- 
ments described above in many ways without departing from the 
scope of the claims which are defined below. 
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The lines may, for example, as mentioned above be of any ma- 
terial which is possible to use for lines. Examples on such mate- 
rials are leather, hemp and armed rubber. 

5 Even if the translation device only has been described with two 
arms above it is obvious for a man skilled in the art that further 
arms may be arranged between the first and the second arm. In 
order to achieve a linear motion for the tool holder the number 
of arms must, however, be even. 

10 

It is obvious that the different drives that have been discussed in 
connection with the embodiments may be combined in the same 
translation device. Thus, the motion of one of the arms may be 
driven with, for example, a line while the other arm is driven by 
15 a turning rod. 

There might be arranged a tool of a large number of different 
kinds on the holder. Examples on such tools are drilling tools, 
polish tools, cutting tools, grinding tools, milling tools and 
20 brushing tools. 



